 linois Department of Transportation

To: Diane M. O’Keefe

Attn: District One
From: ScottE. Stitt Wﬁd)‘;&
Subject  Pavement Design

~Da’ce; 5 January5, 2012 .

-FAP Route 330 US 12/45 (Mannheim Road) -
- Section.0105-WRS-1 & 0105-WRS
Cook County '
From IL Route 19 (Irving Park Road) to Il Route 72 (Higgins Road)

'We have reviewed the pavement analysis for the project, submitted to BDE by
" “memorandum dated November 14, 2011. Revisiohs were submitted by email on

January 4, 2012. The life cycle cost analysis favors a rigid pavement design.
The 1-190 ramps and side streets will match the Mannheim Road design.
Mannheim Road south of this project was recently constructed using a rigid
design. The Balmoral Avenue underpass ramp will be designed to match the
northbound Mannheim Road to Balmoral Avenue exit ramp.

The approved pavement deSIgn for this project is as foilows

Us 12/45 (Mannheim Road) ‘
10.75 inches of Jointed PCC pavement with Tied PCC Shouider

" 4.5 inches of Stabilized Sub-Base

12 inches of Aggregate Subgrade
Geotechnical Fabric

1-190 (ramps), Higgins Rd", Zemke Blvd., Montrose Ave. .. & Lawrence Ave.

10.75 inches of Jointed PCC pavement with Tied PCC Shoulder/Curb & Gutter '

4.5 inches of Stabilized Sub-Base
12 inches of Aggregate Subgrade
Geotechnical Fabric

Balmoral Avenue Underpass Ramp
10 inches of Jointed PCC pavement with Tied PCC Shoulder
4.5 inches of Stabilized Sub-Base

. 12 inches of Aggregate Subgrade -

Geotechnical. Fabi"ic

If you have any questions, please _&:qntact Paul Niedernhofer at (217) 524-1651 .

oo N

——— e




Hlinois Department of 1i'ansportat|on

Memorandum
To: Scott Stitt S Attn: Paul R. Niedernhofer
From: Diane O'Keefe ' By: Jose Domin@E C E ] VE D
“Subject: Pavement Analysis* . . K , NOV 17 201
Date: November 14; 2011 .. ' B_UREAU OF
..... DESIGN & ENVIRONMENT
. ' , . i
Route: FAP 330 Section: 0105-WRS-1 &
: _ 0105-WRS
*Location: Mannheim IL-19 to IL-72 County: Cook
Contract No.: 60G37/60P35 - Job No.: D-31-399-09 &
Letting: 06CY12 ~ D-91-518-11

‘We are submitting the pavement analysis for the above captioned location for your
review and approval. Please note that the total pavement area for reconstruction exceeds
4,750 Square Yards. The improvement involves the following scope of work:

a.) Pavement reconstruction of US 12/US 45 (Mannheim Road) between IL 19 (fiving
Park) and IL 72 (Higgins) for a total length of approx1mately 16,219 ft to accommodate
six 12ft lanes.

b.) Pavement reconstruction of Higgins Rd., Zemke Blvd./Bessie Coleman Dr.,
Montrose Ave., and Lawrence Ave up to 500 ft to the east and west of thelr
'mtersectlons w1th Mannheim.

¢.) Pavement reconstruction of several huridred feet of each of the I-190 ramps and their
associated C-D roads as an advance to future I-190 improvements.*

d.) Construction of Balmoral underpass ramp connecting SB Mannheim Road to
Balmoral Avenue for a total length of approximately 2,100 ft to accommodate one 16ft -

lane.*

A 30-year pavement analysis was performed on the above segment. We recommend a
mechanistic-rigid pavement design for the following reasons:

. The life cycle cost analysis favors PCC pavement by 25.7%
- o Mannheim Road south of IL 19 was recently reconstructed using PCC ™ .
pavement o
e This is a high stress area with heavy truck traffic




-Scott Stitt
November 14, 2011
Page Two

a.) Mannheim Road

Pavement Reconstruction

Tied PCC Shoulder-

" 10 %” PCC Pavement (Jointed)
4 ¥%” Stabilized Subbase.
12” Aggregate Subgrade
Geotechnical Fabric

The side streets and ramps should match the mainline Mannheim Road pavemenf design.

District 1 recommends a rigid pavement design for these locations.

b, ¢.) I-190 Ramps, nggms, Zemke**, Montrose"*, and Lawrence**
Pavement Reconstruction: -
Tied PCC Shoulder/Curb & Gutter
10 % PCC Pavement (Jointed)
4 % Stabilized Subbase.
12” Aggregate Subgrade”
Geotechnical Fabric

There was no traffic data available for the proposed Balmoral fly-under ramp. We
recommend a mechanistic-rigid pavement design to match the PCC pavement thickness
used on the nearby NB Mannheim to Balmoral Avenue exit ramp. .

d.) Balmoral Avenue Underpass Ramp**

Pavement Construction

Tied PCC Shoulder
10” PCC Pavement (Jointed)
4 ¥5” Stabilized Subbase.
12” Aggregate Subgrade
Geotechnical Fabric

*Desxcner Note 1: A Iongltudmal centerline joint is recommended for all 16£ single lane
ramp sections in order to prevent longltudmal crackmg

**Designer Note 2: Zemke Blvd /Bessie Coleman Dr., Montrose Ave., Lawfence Ave.
and the Balmoral Ave,. Ex1t Ramp Underpass are all subject to Iocal jurisdictional

approval.

If you have any questions or need additional information, please contact
Mr. Tom Matousek at (847)705-4255.

By: 1 R A3 ‘)w
Jose ¥A. Dominguez, P.
Project Support Engineer

o —
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PAVEMENT DESIGN April 2011
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Note: The minimum design HMA mixiure temperature willbe 73°F.

HMA MIXTURE TEMPERATURE
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Revised July 1, 1991 /j

:w ' S MECHANIST: IC i’AVEMENT DESIGN . ’
Date JanuarY 4. 221 | FAP  Route 3= ’
Calculatiofs by: e Section _ olos -_wk_’séi L ' ‘
Checked by: _ LooK County
Class ... L ..,_...Roads.ua.nd. Streets Location_ “M"‘M’” TLiq ©ILTZ l
Urban X rural o
Limits of Analysis station ___ 2849 to Station __ /6775 I

' | Length  #4.2/% - Feet - 30%F Miles . l
Structural Design Traffic Percent of S:D. T “in Desi gn Lane
B = Psos P = 8 s |
= S70Y s= - 37
ﬁu = 3,/3% | U= "3’:“
.!ﬁINIMUM SUBGRADE SUPPART R_AT_ING - "  FPeor *

Actual TFf

Flexible Pavement Design

" pesign AC Mixture Temp, 77 . °F.
Design AC Microstrain 46

= 2728
. Selected Design AC Type ____ 20

Minimum TFp = | 5G‘?

DesignEpd __ 725 KS
" AC Thickness /_9’ -8 Inch

_g]d Pavement Besi Actyal TFR

Extended Lane
15' Panel PCC Thickness for: Tied Shoulder  /2.7S5. Inch
Unt_'i ed Shoulder

Figure 5.05

3605 _ WKinimm TFg =

8.0y

/0.5 1nch
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Revised July 1, 1991

Sheet 1 of &
RIGID PAVEMENT .
Date:,  ANovemper lo 2oy ‘ o TAP_Route _332
Quantities by: THAL. Checked by: ' , Section O105-mRS~{
Unit Prices by: Checked by . Coot-  County
Net Length _ jczi9 __Lin. Ft. = 307 Miles |
Number Lanes § Urban X Rural
 ITEMIZED CONSTRUCTION COST P B S
" Quantity unit  Item _UnitCost  Total Gost .
_ m¥5L_Sq. Yds. _m7S «Inch - Jointed PCC " e$ _Bec  =$ seeurve
j Me3s5  Sq. Yds, ﬁ%é;h {Stabilized/Granilar Squase} R ';s.oo =$ 208475
#2084  sg. Yds. 235 -Tnch PCC Shoulders ' @'$ Ho-vo = 2883340
__"-__‘L‘in. Ft. Pipe Underdrains - ' es__ = =8 -
P  Subbase Gran, Mat., Type € es_ = =3 —
¢187¢_ Lin. Ft. 1003 Shoulder doint Seal - 0§ _200 =§ 129,752
' es =$
et =

Tota1 Cost of 0rig1 pal Pavement Construction $.)0,788, 55?

ITEMIZED. MAINTENANCE AND REHABILITATION ACTIVITY COST

. REHABILITATION ACTIVITY 1 - YEAR 1o _
(35_Sq. Yds. 0.1 Full-Depth PCC Pavenent Patching .0 § €S =% - 7800
Total Cost of Rehabilitation Activity 1 §_ 78oo

FIGURF 5.0Raf1




REHABILITATION ACTIVITY 2 - YERR 15

Z6c Sq. Yds. 021: Fuﬂ-Bept"z PCC Pavement Patchina

‘fata‘l Cost of Rehabmtatwn kctzwty 23 /5609

REHABILITATIUN ACTIVITY 3 - YEARZO

7595 sq. Yds. 2% Full-Depth PCC Pavement patching
%o Sq. Yds. 4.5% Full-Depth PCC Shoulder patching

¢4.876 Lin. Ft. 100% Longitudinal/Shouldet Joint
Roiting & Sealing

£9 876 Lin. FL. 100% Centerline Jom‘t
- oo Rout'l ng- &-Sealing o e - .

Total Cost of Rehabﬂitatmn activity3 § ‘/332"“/

FIGURE 5 .05a{2)

" Revised July 1, 1991
Sheet 20f8

RIGID PAVEMENT {Cont.)

Frp _ Route

330

Section owoswzs”

‘Conie

County

ey _¢o =

$ /Bee

84 6® .=-.$ 155?00"

23 5?_ =$ /5’,000
[ 2 $ 129,752
&3 z =% /2‘??57.
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Revised July T, 1991
Sheet 3 of &
" RIGID PAVEMENT (Cont.)
TP Route | 330
Section Qics-wes-|
Co0 - County

L

\

~ —a

‘.
l
P

| § REHABILITATION ACTIVITY 4 - YEAR 25
38%%  Sq. Yds. 3.0% Full-Depth PCC Pavement Patching &% &€& = § 23, 56%

72! sq, Yds.  1.0% Fu1'|-ﬂepth PCC Shoulder Patching . ¢ sS© = § X o5
i ' - Tota‘l Cost of Rehab'slitation Actwny 4—5 269, e.’.‘s’o

REHABILITATION ACTIVITY B - YEAR 30

ﬂ - g)50  Sq. Yds. . 4.0% Full-Depth PCC Pavement Patching 8§ €€ =§ 3,400 P

E 498! sq. Yds. 1.5% Full-Depth PCC Shoulder Patching @§ SO =§ SHose

es N =% jdr7.272

29,352 " Sq. Yds. ?chcg HMADueric.y ~Pavement

i .
ﬁ 72,084 Sq. Yds. Pohcy HMADver!ayv- Shouidetr - g ¢ 4

L

‘=§ 792924

Total Cost of Rehabﬂitatzon kectivity S s 2;5'85 371

ﬁ RFHABILITATIBN ACTIVITY &~ YEAR 35

o 64ET Lin. Ft. 1003 Longztudmﬂ Shoulder Joint : e

m —  Routing & Sealing . 88 _Z =% 129752
é"g; Lin. Ft.  100% Centerline Joint Routing & Sealing ¢ § Z =3 '12‘7,'?5‘2

.B 44657 Lin, Ft. 507 Rendom Crack

Routing and Sealing — Acsume 160Ft/shadion @ 8§ & - =8 97304

ﬂ 340 Lin, Ft.  40% Reflective Transverse Crack ' 2 :
Routing & Sealing e$ T = $‘ 8z, 28¢
rso Sq. Yds. o—f%ﬁr’ml-ﬁeptn Pa\femar\‘}— Patchmg e $ ,5c> =% ' g, S0

M E Pl Swrface-Tptersiades; NS £l 250~ Nan ~Tnter.
¢ ¢ Total Cost of Rehabilitation Ar:t‘i\nty L § H25598

FIGURE 5.05a({3}
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e
D —
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RE_HABILIT'M'ION ATIVITY T - YEAR 40

49 sq. Yds. 5% Full-Depth PCC Pavement Patching . B§

(i g Bl Surdace- Tnlersiates; ML EFTI 2.5 in. NanEnteestaded)

&4 39. Yds. 0.5% ?&t’d-ml"bef‘\’h ?owaw;n-i' ?a-l.:kb:xﬁ e $

WM tin. Ft. 0% Reflective Transyerse Crack
L 20_1&'\'7)’\5 and "Sea.l}ns @'.'5

B6F Lin Ft.  50% Roandorm Crack
Routing & Sealing- Assume 108Ft/Stption @ §

{484 Lin, Ft. 1003 Longitudinal/Shoulder Joint

Roiuting & Sealing . L - B3

8% Lin. Ft._  100% Centerline Joint
= Routing & Sealing

FIGURE 5.05a(4)

 Revised July 1, 199

Sheet 4 of 5

RIGID PAVEMENT (Cont.) .

FaP Route  3%0
Secti'on Olo5-WES~ |
LOOT. County

86 =§ 38%

50 = 51 32,450

z -4 g2

es.

Z . pyyse

Z .y ms2

Tatal Cost of Rehabilitation Activity 7 $ 52/ €30

-




| ' Revised duly 1, 1991 ﬁ
© sheet’S of 5 .

RIGID PAVEMENT {Cont.) /T.F%

l}
Sectmn oWs ~WRS- E
Lot - Cm.mty o l

AMNUAL COST DETERMINATION

Present Horth Calculation: ‘
Total Cost of Ori ginaﬂ Pavement Constructwn $ 10,78,559

Present Worth of Rehabilitation Actvnty 1 -$ 7,5@' X0 74-4! = $ g
Ppresent Worth of Rehabilitation Activity 2  § freo X 0.64M=$ igory
Present Worth of Rehabilitation Activity 3§ #33d . X 0.5537=$ 234865
Present Worth of Rehabiltation Activity 4 ' § x9¢30 X0.4176=$ 28,778
Present Worth of Rehabilitation Activity 5  § 2z@s5e4é X 0.4120=$ /,aes.zaé

Present Worth of Rehabilitation Activity 7  § swgso X 0.3066=$ /59952

Anmial Cost Per Mile Calculation
Total pw X CRFn/Length = Annual Cost/\'ear-mﬂe

Total Life Cycle Cost (Present Horth) $ 1z,5e+z 293 -
. o t
1$ o443 X 0.04619f 3.0F Mi.) ' =8 gy JYr.-Mi.

FIGYRE 5.65a(5)

_Far_Route __ 330 e

H
E
.
B
"
Present Worth of Rehabilitation Activity 6 $ 425598 X 0.3554= $ _{S__g_gﬁ___ - ’
N
N
E
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FLEXIBLE PAVEMENT

Novemseg 19, Zog

]
. H “
k! N " . a ) -
] - 8 A -
3 [ = 1} =
5 - o~ 5 .
3 Foiorl o b
. g v - .
-
. 3

5‘;’.5 3 Lin. Ft,

=

2

ek Lin, Ft.

-

HF7  Lin. Ft.

139 sgq. Yds.

{Assune 11

0-1% Rctid-Depth

Revised July 'I 1991
Sheet'1 of 5

tAp Route 330

ITEMIZED MAINI.’ENANCE AND REE!;’;BILITATION ACTIVITY COST

REHABILITATION ACTIVITY 1 - YEAR 5
R,
50% Therma‘l/ Crack Routing & Sealing

OFY /atetdion)
100% Longitudinal Shoulder Joint
Routing & Sealing

100% Centerline Joint Routing & Sea'ﬁ_ng s

Pavement Patching
—Mili£Fill Surface

Date:
- Quantities t;y: “TAA G “Checked by: Section a:os-ugS-f ’
Unit Prices by: Checked by: ol ke céunty.
-~ Net Length !6 ZI‘7 Lin, Ft. 3. 07 Miles
Numhl;;'m[anes 6 Urban X " Rural
i
B _ Single Lane Paving —— X -Pual Lane -Paving —1— — —-
ﬂ} : ITEMIZED CONSTRUCTION COST _
' Guantity Unit Item . Unit Cost  Total Cost °
B . . SR | Smnp SuaracE (ovrzse. e C
ﬂ /23,352 5q. Yds. Z" .glass-I-Suiface-Gourse B § W4T =%
: . " ZwA Meg. {aua.sf
| Jmysz  Sq.Yds. 2 - donGourse €% 35 =%
i ' - ' (44 . . - - ’ s
.§]~ 7084  Sq. Yds. ~_M:5"-Inch Stabilized Shoulders @ § %74 =3 2915, 6FF
' i’ " Lin. Ft. Pipe Underdrains e L
I M
o Subbase Bran, Matl., TypeC € § =4
22,752 /0.5° W70 BrDER CnRSE e$38322 =% 517
L es =§

 Total Cost of Ori g"i nal Pavement éonstr,uctmn $ Y@l

es * =% rdovg

6s & =% 332
Z .4 sz

Total Cost of Rehabﬂftati on Activity 1 s 3t 4o

FIGURE 5.050{1)
40




REHABILITATION ACTIVITY 2 - YEAR {0

{49 sqg. Yds.

v'sz,fzs’ Tin. Ft.
4276 Lin. Ft.

Lg% Lin. Ft.

REHABILITATION ACTIVITY 3 - YEAR 15
701,836 _ Sq. Vds.

V298 S, Vds,

22/_6.?5;_;,- Tons

Revised July 1, 1991 ' ;{E
Sheet 2 0f © (¥

FLEXIBLE PAVEMENT (Cont.} lﬁ ,
AT Route 339 A
Section @105-wRS-S

CO0GY - County

ey 38 =8 246627 .

0.5% firdial-Depth  HMA . pavement
Patching- i\t £ Fill Surfece

502 erm?( Crack Routing & Sea! ing gs 2 =§ MoFeHE
{Asswrne 110F} /stotion}. i ; "
100% Longitudinal st_mul der Joint @.5 £ =$ /5352

Routing & Sea'H ng

100% Centerl ine Joint Routmg % Sealing @ $ 2 =$ 129 752

Total Cost of Rehabilitation Activity 7% 3L,z

PR
h
n|

2,050, MV n3~Pa\;emenusumae.—'@$ ;= $ 4By
= s L}?JEZ‘-/

‘1.0% Parkial-D i« Pavemert ing @'5 53
(m.n’::;':ll Add:g%mi 200-n ?xﬂk
o5 _# =5 _Leaf

2.6D1in." HMA Over loﬁ Pa\)eme.n'} 4‘
Shouwider

Total Cost of Rehabilitation Activity 3§ 21%,27%

] v

FIGURE 5.05b{2)
41




Revised July 1, 1397
Sheet 3 of 5
FLEXIBLE PAVEMEWT {Cont.}) .

far Route 323
Section oios-wrS~1
oo . County

© REHABILITATION ACTI¥ITY 4 - YEAR 20°
¢487 . Lin. Ft. 100% Longitudinal Shoulder Joi nt :
Routing and Sealing - . . s Z

' ' 1
CLEK  Lin. Ft. 100% Centerline Joint Routing & Sealing €§ __ - =§$ upysz

$ izizse

: :1' ﬁfzé_ l.i'n.._“,Ft,-__.. '50% 1/Crack Rcutmg & Sealing K Z $ s ov ' !

Asswe_ o & /statiany
132 5q. Yds. 0.3 fartal-Depth HMA " -
' Pa,ver\ﬁw-§' Patching (Mv-& Filt Suducd— 6 § —38 ---$ 4 G35
Total Cost of Rehabilitation Activity 4. $ 3w, u78

REHABILITATION ACTIVITY 5- YEAR 25

¢4.8%  Lin. Ft. 100% Lghgitudinal Shoulder Joint

, Routing and Sealing es Z =$ 29,752
€487  Lin. Ft. 100% Centerline Joint fiouting & Sealing 8§ 2 =% 129752
5%52% . Lin. Ft. 50% Thema] Crack Routmg & Seahng , @'$' 2 =§ /o7 swg
(AsSuwme 1o P /station) — ;
4T _ehmeRt. 050% Tardial-Depth Tvement Butehing OnIEFNS s’w&« $ 38 =3 3922
S Total Cost 6F Rehamhta fon AcTivity 7 $ T/5c Y3

s

REHABILITATION ACTIVITY & - YEAR 20

) }Z‘?,?’SZ- S - Yds. 200\ mxnl (%ﬂcm&n-! Ork S}debgs n@ z ' = 42
! q ?W&me:+ €Sho w-bm.-im_f,srra.n Cdedion D an) $ ‘ $__a.8

2,555 Sg. Yds. 2..0% Bt -Depth HIY\A Pavement

Patching lming Fill AddiHorsd 200 in. AltDes.&s‘P s 33 =3 Hge
7zl Sq. Yds. 1.0% Fuli-Depth HmA , ' .
Shoulder Patching ' @s_3% ¥  XZose.
finF Fill Surface - Stondard Désign ‘ ' ',

m.néFu AJ&‘f-th 2501n. —Lmu-!nta Shrain Cra‘}eﬂbn uSnjh

74298 Tons HmA overt Cs 5 —S*cu\da.rcl Design | '
2 O in. - L:Ms’hﬂg S’!’x’du'n_ Crl‘lenon DCSxﬁn> @ $ ?‘{ = $ 2;0’6; 352
7,664 Tons Roap Dverla.b-SV\bu-ldU (I.’IS'm.S'PanAo.rd IR ?"; =3 5273

© Design; 2.00 in- - Limiting Strwin afﬁwichbu’.ﬁri) :

' Total Cost of Rehabilitation Activity & $ 2.9 5%

FIGURE 5.05b{3)
42
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REHABILITATION ACTIV!TY T - YEAR 35
¢4 BF_Lin. Ft. _100%_Longitydinal Shoulder Joint

_ 64;%?(-' Lin. Ft.

fiss_ Lin. Ft.
Be sq Nds.

Routing and sealing

100% Centerline Jm nt. Routz ng. & Sea‘hng @ R

'50% Thema( Crack Routing & Seahng
(Asswone, 1id F+ /stadion) .

0J0% Tor Hol - P-Hw Povement Tateh! ing

(m.\\é Fill Suwrface)
Total Cost of Rehabilitation Activity 71 § ;?b‘_'f?ﬁ

REHABILITATION ACTIVITY 8 - YEAR 40

44,076 Lin. Ft.
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Total Cost of 0r1g1nai -pavenment CDnstruction $_ 1,864,672 L

Present Worth of Rehabﬂ ftation Activity
present Worth of Rehabilitation Activity
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Present Worth

$ 3HYis X 0.826=$ 3zo,=r=;?
$ Fuz X0.7441 =8 _29i0)
$ zrmzeg X 0.6410=§ _13%9¢6
$ sa,yp  X0.5537=% 205654
$ e XO.ATI= § s%ey3
$ mescoe X 0.420=$ _szzh - 5k
$ smyro X 0.3554=3 22078

' $ Hhuz X 0.306b= ‘$ /i?,?%
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Total Life Cycle Cost (f’résent Worth) $§ /4.3¢3, 3518

Annual Cost Per Mile Calculation

Present Worth Total Cost X CRFp/Length =

X Q.Mo'-z

($ H,36381= 707 Mi.)

IW 0,445
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